Design/methodology/approach -This paper analyses a consumer sample of 585 US respondents and applies the CTA test to a single construct by its inclusion in various matrices within a statistical analysis system-macro that takes into account nonnormal data characteristics. The matrices are derived from Mplus 5 through the estimation of a single-factor congeneric model. The CTA test calculates a test statistic similar to an asymptotic χ 2 distribution with degrees of freedom equal to the number of nonredundant tetrads tested.
Introduction
When analysing questionnaire items and relations between latent variables (LVs hereafter), social researchers make decisions concerning the directionality of all path relationships. At the level of construct validity this involves assessing indicant directionality before testing structural relations within the posited model. The present study is designed to examine the treatment of constructs as formative or reflective, and indicant directionality.
The paper proceeds by first discussing the germane literature concerning theoretical and empirical approaches available for testing directionality. Second, the construct employed in the present analysis, that is, "mass media consumption information exposure", is examined. In doing so, particular emphasis is placed on the origins of the construct, before a post hoc test termed the confirmatory vanishing tetrad analysis (CTA) test is applied in order to establish whether this construct should be treated either as a formative or reflective operationalisation of the LV. Third, a CTA is undertaken with this LV, and the results are presented. The analysis undertaken involves the testing of data assumptions for appropriate CTA results behaviour. This paper aims to raise the awareness of CTA for research implementation within the marketing and logistics disciplines. The business domain has selectively applied CTA in recent times within the information systems (Klein and Rai, 2009 ) and international business literatures (Bucic and Gudergan, 2004; Venaik et al., 2004 Venaik et al., , 2005 but its application suffers from a lack of awareness and adequate knowledge for implementation in the marketing and logistics domain. Finally, discussion focuses on recommending practical guidelines that researchers might follow when implementing research of the type discussed. This includes some caveats underlying the CTA results obtained.
Literature review

Directionality assessment methods
Two main types of indicators are discussed in the structural modelling literature viz. reflective (effect) and formative (causative). The first section of the paper discusses these indicators and a third less common hybrid indicator. The first of the indicator types examined herein are termed reflective measures, or a mode A representation (Figure 1(a) , Chin, 1998) . As the term implies, the indicants reflect the unobservable variable termed a latent. Bollen and Lennox (1991) see reflective indicators as dependent on a LV. As the LV determines its indicators, the causal direction flows from the LV to the reflective item indicators and is represented by arrows flowing from the LV to the indicators, as shown in Figure  1 (a). Fornell and Bookstein (1982, p. 292) believe that "constructs such as 'personality' or 'attitude' are typically viewed as underlying factors that give rise to something that is observed. Their indicators tend to be realized then as reflective". Changes in the LV would necessarily lead to a corresponding change in all reflective indicators. One of the conditions of reflective indicators is that they should be highly correlated with one another. Each LV is considered a unidimensional construct. Jarvis et al. (2003) and MacKenzie et al. (2005) provide a valuable summary of the characteristics and necessary conditions for reflective and formative constructs. In such instances, the LV ξ symbolises the common cause shared by all observed variables x i reflecting the construct, with each observed variable corresponding to a linear function of its underlying construct plus measurement error as follows: Equation 1 where x i is the ith unit vector of the LV ξ. λ i is the parameter estimate revealing the effect of ξ on x i , having δ i as the measurement error of the ith vector. It is assumed all measurement errors are not to be autocorrelated (cf. COV(δ i , δ j )=0, for i≠j) and are orthogonal to the LV (cf. COV(ξ, δ i )=0, for all i). Williams et al. (2003, p. 906 ) viewed formative indicators "as causes of the construct, such that variation in the measures produces variation in the construct [italics added]". Some authors refer to formative indicators as causal indicators (Bollen and Lennox, 1991) that create emergent constructs (Figure 1(b) ). This is also commonly known as a mode B representation (Chin, 1998) . When using formative indicators, a distinctive dimension of the construct is represented indicating that the construct must be a multidimensional concept. The oftquoted example is socio-economic standing which is seen to be comprised of education, occupation, and income (Hauser, 1973) . Fornell and Bookstein (1982) considered the variables measuring the "marketing mix" to be formative, as would the belief evaluation in the Fishbein and Ajzen (1975) attitudinal model (adapted from Jarvis et al., 2003) . Venaik et al. (2005) have modelled such strategic/tactical issues and, arguably, provide exemplars of sound research practice. With a set of formative items, the correlations among the indicators may not be necessarily high or move in the same direction. A change in the LV may result from a change in any one of the indicators, while the others remain unchanged. In order to adequately capture a formative construct, ideally, the universe of pertinent items should be included in the questionnaire, because removing one indicator from the model may lead to dire repercussions as it "changes the composition of the latent variable" (Bollen and Lennox, 1991, p. 308) . The construct becomes conceptually under-identified, thereby raising doubts about its overall validity. Thus, the implication is that the complete set of relevant indicators should be included in measuring formative constructs [1] .
The configuration of a formative (or causal) model is: Equation 2 where γ i is the parameter estimate indicating the effect of the observed variable x i on the LV ξ having ζ as the disturbance term. In this instance, the disturbance term is assumed to be orthogonal to the observed variables (cf. COV(
A characteristic of formative measures is the requirement that indicators are relatively independent of one another. They may correlate positively or negatively or, indeed, there may be little or no correlation at all (Bollen, 1984) . Kleinbaum et al. (1988) suggest that indicators should not exhibit variance inflation of more than the common cut-off of 10. A possible analytic limitation of this approach is that formative indicators cannot be analysed using exploratory factor analysis, as the indicators should be reflective in nature if this method is to be utilised. In addition, standard tests of uni-dimensionality, reliability, and validity cannot be used with formative constructs. Often, validity is only supported when the formative index is tested and related within a more complex nomological structure, or by analysing an appropriate multiple indicator multiple cause model (Diamantopoulos and Winklhofer, 2001; Rivera and Satorra, 2002; Diamantopoulos, 2006) . Indicator elimination with a formative model should, therefore, be considered very carefully as the conceptual meaning of the construct may be significantly changed. These reflective and formative specifications are typically analysed employing covariance-based structural equation modelling (CBSEM) applications. However, the same substantive concerns are important considerations for regression analysis and exploratory factor analysis. The correct specification of path directionality is crucial for researchers. In addition to influencing the conclusions drawn from modelling, decisions such as the choice of an appropriate data analysis method and the nature and number of items that are necessary in the questionnaire representing a particular construct, are also affected.
The chosen specification may also determine the degree of sampling that is necessary, given that some analytical methods are sensitive to increased model complexity. Bollen and Lennox (1991) believe that if the indicators are reflective, a small sample of measures from the population of measures of the construct is sufficient to represent the construct.
Often, formative indicators are treated as an index where regression analysis is employed to group the measures. Diamantopoulos and Winklhofer (2001) provide guidelines regarding formative index construction. One popular method for creating formative indices is the approach that was presented in Reinartz et al. (2004) . The index is proportionately weighted to give appropriate representation to indicators with higher impact, that is, the relative contribution of each item is captured within the index construction.
The indicator type also determines the applicability of certain data analysis methods. It is most common for methods such as covariance-based structural equation modelling (CBSEM hereafter) and exploratory factor analysis to be used to operationalise reflective indicators for posited models. Although formative models can be estimated in CBSEM models, there are issues that must be addressed to achieve adequate model identification (Jarvis et al., 2003; Diamantopoulos, 2006) . This may result in the addition of a construct for the sake of identification and may be superfluous to the focus of the research at hand. Chin (1998, p. ix) has recognised that, "a common and serious mistake often committed by researchers is used to inadvertently apply formative indicators in a (covariance-based) SEM analysis [emphasis added]." It was indeed a blight on the marketing discipline when the total degree of misspecification was reported. Jarvis et al. (2003) found serious problems with previous research in a retrospective analysis of all CBSEM studies reported in the top four marketing journals (Journal of Marketing, Journal of Marketing Research, Journal of Consumer Research, and Marketing Science) over a 24-year period (1977-2000) . Their analysis found that 29 per cent of constructs were modelled incorrectly as reflective rather than formative indicators. In short, formative indicators are often inappropriately analysed and, thus, misspecified, despite their being most appropriate in many instances (Bollen, 1989) .
Furthermore, when using a Monte Carlo simulation, MacKenzie et al. (2005, p. 710) found that construct misspecification:
[…] can inflate unstandardised structural parameter estimates by as much as 400%, or deflate them by as much as 80% and lead to Type I or Type II errors of inference, depending on whether the exogenous or the endogenous latent construct is misspecified.
Researchers have experienced problems and received criticism when they have addressed reflective and formative issues post hoc (Nueberg et al., 1997) . Edwards and Bagozzi (2000, p. 155) argue that:
[…] [p]rocedures have been developed to identify and estimate models that specify constructs as causes or effects of measures. However, these procedures provide little guidance for determining a priori whether constructs should be specified as causes or effects of their measures. Moreover, these procedures address few of the possible causal structures by which constructs and measures may be related.
Finally, a third item specification is possible, that is, a hybrid model of indicator directional relations may be employed, as shown in mode C in Figure 1 (c). These may include both formative and reflective indicators as representations within the one construct (Chin and Newsted, 1999) . A discussion of mode C representation is beyond the scope of the present paper as such hybrid models are not commonly utilised in social research. Rather, the methodologist prefers to use either a reflective or formative dominant approach.
In conclusion, it is believed that researchers have a responsibility to discuss these issues during the theoretical development stages of their research and, if the issues are not clear cut, then appropriate quantitative tests should be used as a decision aid. Jarvis et al. (2003) provide a comprehensive series of theoretical decision rules to assist in the determination of whether the measures and constructs ought to be treated as reflective or formative. The authors proffer a "logic check" for the researcher to determine issues of directionality before the data are collected and subsequently analysed. For example, the authors suggest that, if the construct is made up of mutually exclusive types of behaviour, where dropping an indicator may alter the meaning of a construct, then this construct should be treated as formative.
Confirmatory tetrad analysis
The alternative methodology proposed herein is a confirmatory test called CTA often referred to as a confirmatory vanishing tetrad test Ting, 1993, 1998; Ting, 1995) . In their well-articulated exposition, Bollen and Ting (1993) portray the reasons why a researcher ought to consider CTA when a methodology like confirmatory factor analysis (with the use of either maximum likelihood or other estimators) is already available to the researcher. According to the above authors, the advantages of using tetrad over CBSEM can be summarised by the following four points: to the maximum likelihood or other estimation methods characteristic of CBSEM. This may be used as a complementary diagnostic tool. 2. The CTA method can overcome the problem of under-identified models so typical of CBSEM. In fact, CTA can provide a test model fit even if the parameters of the model cannot be established uniquely. 3. Whereas some models may be not nested under the traditional LR test, they may be nested under the vanishing tetrad configuration. Contrarily to CBSEM, CTA permits the researcher to directly compare the overall fit of some non-nested models. 4. Similarly to CBSEM, CTA makes use of asymptotically distribution-free tests applying to covariances and correlations. However, the major benefit of CTA is that it uses a noniterative estimator that does not have nonconvergence problems, as it happens typically in CBSEM estimation procedures.
More pertinent to this study, however, is the possibility of using CTA to help the researcher distinguish reflective (cf. effect) vs formative (cf. causal) variables. Tetrad is a methodology that can be applied to a minimum of four variables and refers to the difference between the product of one pair of covariances vs the product of the other pair. Three tetrads can be formed from the six covariances estimated by the four random variables. Using Kelley's (1928) notation, it can be stipulated: Equation 3 and: Equation 4 with τ abcd referring to σ ab σ cd −σ ac σ bd and σ to the population covariance of the two variables that are indexed beneath it. When τ abcd is zero this is referred to as vanishing tetrad (Bollen and Ting, 1993) . Bollen and Ting (2000, p. 4) argue that "establishing the causal priority between a latent variable and its indicators can be difficult". The authors (Bollen, 1989, pp. 65-7) suggest that "mental experiments" may help the researcher in such an undertaking. One would need to envisage a change in the LV and then infer whether a concurrent change in the indicators is to be expected. If that is the case, it would be congruous with a reflective indicator configuration. Otherwise, if a change in the indicators (even if only one) is affecting a change in the LV, the pattern would be congruous with a reflective indicator configuration. These mental exercises are facilitated by the content and substantive knowledge possessed by the researcher. Nevertheless, the outcome may be uncertain with no clear answer, and such mental activities do not present empirical evidence to support one or the other model configuration. In such a situation, CTA can be used to allow the researcher to confirm/disconfirm the hypothesised model structure.
Mass media consumption information exposure
The construct of interest in the present study is mass media consumption information exposure, comprising behaviours that are initiated in order to acquire new or novel information. Hirschman (1980) labels this domain "Actualised Novelty Seeking", highlighting that it is the "initiation" of information-seeking behaviours that forms the focus of the construct, not the "content" of the information obtained. For example, a consumer may read a newspaper in an "attempt" to acquire novel information, but it might be that no new information is actually "acquired". Hirschman (1980) contends that indices of one's attempt to acquire new information can be formed by summing the scores across a variety of consumed information media, and so the present study follows this path, consistent with Manning et al. (1995) . Specifically, the behaviours making up the construct include consumption of television, radio, press, cinema, and the internet, using seven items ("press" and "internet" were measured with two items each, i.e. "press" included newspapers and magazines, while "internet" included the usage "to search for general information" and "for fun or relaxation") on an eight-point scale measuring typical weekly consumption/usage (0 = no used ↔7 = used very often) of the respondent.
Stella (2008) treated the mass media consumption construct as a composite formative measure since it is represented by mutually exclusive types of behaviour that may be correlated, but need not be in order to satisfy the conceptual nature of the construct. For example, behaviours such as listening to the radio and watching TV are mutually exclusive, since a person may watch TV and not listen to radio, but they need not do both in order to be a higher consumer of media and be exposed to more information. Similarly, if one of the items measuring this construct were excluded, it would change the conceptual nature or meaning of the construct. For example, if internet use was excluded from the measure, then the present study would be missing measurement of a key media channel (Stella, 2008) . Conceptually, when applying the MacKenzie et al. (2005) decision rules, this construct was judged to be best represented as a formative orientation.
Methodology
Sampling and data collection
The population for this study was the membership of the US Institute for Supply Management (ISM). ISM is a not-for-profit association for management professionals that aims to assist managers to expand their skills and knowledge. The institute randomly drew a sampling frame of 5,000 from their approximately 40,000 membership base. ISM did not sponsor the study but cooperated in a spirit of collegiality. The sampling frame was conducted via personally addressed e-mail with accompanying personal identification number, and invited members to participate in an online survey -HTML form with Javascript employed to ensure scale items were completed. Two reminders were sent to non-respondents at days seven and 14 following the initial invitation. 
Measurement
In the analysis reported herein, CTA was used to investigate the directionality for indicators associated with the media consumption construct. There is currently no accepted dictum about whether methodologists should adopt a conceptual only, empirical only or mixed approach to indicant/path directionality assessment. In recent times, emphasis has been given to more of a conceptual only approach (Rossiter, 2002) . However, much is left up to analyst choice. The CTA approach was chosen over other data-driven quantitative tests including exploratory vanishing tetrad analysis (Glymour et al., 1987 ), Cohen's path analysis (Cohen et al., 1993; Callaghan et al., 2007) and CBSEM techniques via nested χ 2 -tests analysis techniques. As Cohen's path analysis and nested CBSEM tests are best implemented with structural and/or path models, CTA was selected as the preferred method.
The analysis procedure followed the steps recommended by Bollen and Ting (2000, p. 5) Based on this, the implied covariance matrix was initially generated through a CBSEM program (step (a) in Ting, 1995) . The main covariance structure estimation was undertaken using Mplus 5 (Muthén and Muthén, 2009 ). However, all analyses were also cross validated using PRELIS 2 (Jöreskog and Sörbom, 2006a) , LISREL 8 (Jöreskog and Sörbom, 2006b) , and AMOS 7 (Arbuckle, 2006 ). The CTA test was then run through a statistical analysis system (SAS) macro that automatically performs steps (b)-(d) above. As explained in equation (3), H 0 is that the tetrad is equal to zero. That is, the difference between the product of a pair of covariances and the product of another pair of four random variables is zero. Rejecting this hypothesis would suggest a possible problem with the proposed model. A result that fails to reject H 0 would indicate "support to the model that implies vanishing tetrads in the test" (Ting, 1995, p. 165) . In other words, a significant result (χ 2 p-value <0.05) would signify that there may be a formative specification between the indicants and construct. Ting (1995) provided SAS code for the original CTA macro, called CTA-SAS. The macro uses the model-implied population covariance matrix which is derived from Mplus (or LISREL or AMOS) for the model under consideration and produces a test statistic similar to an asymptotic χ 2 distribution with degrees of freedom equal to the number of nonredundant tetrads tested. This test is based on the input data meeting the assumption of multivariate normality. The assumption of multivariate normality is not always met and Hipp et al. (2005) have developed a revised form SAS macro which takes this nonnormality into account. It utilises the polychoric correlation matrix (PCM) and asymptotic covariance matrix (ACM), as well as the implied population covariance matrix within the SAS macro (Appendix 1). Such estimation is more appropriate to ordinal or polytomous data (Jöreskog, 1990) . By using the PCM and ACM, the estimation takes into account the ordinal structure of the data in a more accurate way (Jöreskog and Sörbom, 1993) . This newer macro also works with continuous data [2] . What is clear, prior to the analyses being undertaken, is that if the tested construct is modelled primarily from a conceptual perspective it should be utilised as a formative representation. However, this paper now implements CTA following a mixed approach, as the construct is a relatively new implementation for a US sample.
Empirical analysis
First, all values within the data file were visually inspected. This was undertaken to determine whether values were within acceptable ranges and to ensure that the data were complete. This resulted in a useable sample of 585. The item polychoric correlations are presented in Table I .
The preliminary data analyses and results are comprehensive to circumvent the identification problems one might experience later on when selecting an appropriate estimator to derive the model-implied covariance values for input into the CTA SAS macro. To determine whether to apply the newer macro (Hipp et al., 2005) , an assessment of data normality was undertaken with PRELIS 2 (Jöreskog and Sörbom, 2006a) . As shown in Table II , there would be sufficient evidence that the assumption of multivariate normal data appears to be violated (Mardia, 1970 (Mardia, , 1985 D'Agostino, 1986 ). Such a test shows that the combined hypothesis of having no skewness and kurtosis was rejected.
Next, the CTA analyses were undertaken. As stated previously, this required the data input of the PCM and the ACM. Also, the implied population covariance matrix represents the estimated results for a single factor congeneric model estimated within the Mplus CBSEM software. This Mplus syntax is presented in Appendix 2. The Hipp et al.'s (2005) macro was subsequently run and the CTA result was χ 2 =14.814 with 10 df, p=0.138 (see the SAS syntax in Appendix 1) with n=585. This resulted in over 100 pages of tetrad output before the χ 2 result is calculated. Overall, the test reveals that the possibility of this construct being reflective cannot be ruled out. The results imply that the theorising in earlier stages of conceptual and definitional development would need to provide solid reasons for choosing a formative specification, as this CTA result is in conflict with what has been established previously.
However, following the steps suggested by Bollen and Ting (2000) , it was checked whether the outcome could be affected by possible:
 lack of power; and/or  near-zero (p>0.05) item correlations to vanishing tetrad.
The authors suggest that the possibility of modest power may lead the nonsignificant tetrad test statistic. However, considering n=585, it would seem unlikely that this had occurred in the analyses being reported herein. Nevertheless, using the LR power test given in Preacher and Coffman (2006) , it was concluded that power was not an underlying issue (cf.>0.9). Then, the item correlations (Table II) were analysed and, in reading the matrix, it was observed that seven correlations were not statistically significant. Thereby, it can be deduced that the reason why the tetrad vanishes is due to non-significant item correlations. To double check this assertion, a one-factor congeneric measurement model was examined using the LR test configuring the model as being reflective. The LR suggested a bad overall model fit, with a χ 2 -value of 99.1 with 14 df and a p-value=0.000, Comparative Fit Index=0.881, TuckerLewis Index=0.822, and Root Mean Square Error of Approximation =0.102. These results would appear to be incongruent with the reflective indicator model configuration.
These results raise questions in regard to the CTA data analysis method chosen. As it exists, the conceptual argument for this construct being treated as formative is deemed to be sound. Consequently, it is believed that the conceptual development should be given more weighting in deciding what type of orientation ought to be used [3] . The next section outlines some of the issues emanating from the results. In particular, the issues regarding analytical process for directionality determination and functioning of CTA are outlined.
Discussion
The contribution of this work is that it alerts researchers to the process they might follow when establishing directionality, that is, a theoretically driven process that employs post hoc testing. The implementation of this type of analysis is not always straightforward due to the required formatting and shifting of data output between software packages. Transferring the relevant saved binary PRELIS file matrices into an ASCII text format using another program, bin2asc.exe, was found to be cumbersome. Accordingly, as of this writing, the use of Mplus to run such analyses is highly recommended.
It is believed that researchers ought to implement data driven directionality tests post hoc as a part of standard analytical procedure, especially for constructs that have not been replicated with multiple studies and are developmental. This fits within the spirit of most social research and also with what Jöreskog and Sörbom (1993) outline as understanding whether one's work is strictly confirmatory, alternative models or model generating. Jöreskog (1993) suggests that most social research may be more concerned with model generating. Engaging in post hoc directionality testing allows researchers to test alternative models as part of the measurement model validation process. The need for testing alternative models in structural equation modelling has much support (Jöreskog, 1993; Kline, 1998; MacCallum and Austin, 2000) . Overall, it is believed that, with the increasing level of computational ease with which such tests will be able to be run, it offers a valuable decision aid to researchers.
Notably, most marketing literature making use of CBSEM reports on models that have a reflective measurement configuration. However, there are also situations where the researcher may have difficulties to theoretically and empirically advocate such a structure configuration. This paper highlights the importance for marketers to become cognizant of the advantages and disadvantages of the methods they apply. Our study results do not find adequate support for our a priori directionality expectations for the construct under investigation. As such, this study has outlined some reasons why this may not be the case in regard to CTA. In this respect, we have presented a substantive example to highlight those issues. Bollen et al. (2009) have recently attempted to raise awareness of directionality issues and CTA application in the important medical research domain. Similarly, one of the goals of this study was to increase the awareness of marketing and logistics researchers of the method offered therein.
It is to be noted that in the present study, although CTA was only run on a single construct, the technique also offers some clear advantages when testing nested structural models. These advantages are outlined in Bollen and Ting (2000) and, in a branding context, within Wilson et al. (2007) . It can be argued that researchers are at risk of inherently focussing too intently on the vast array of fit measures and predictive diagnostics that currently exist within available CBSEM output, at the expense of considering directionality issues pre and post hoc. An investigation of alternative and equivalent structural models is necessary if managerial studies are to be more highly regarded. Kline (1998) suggests that this should be standard research practice. The main concern regarding the CTA results not being to prior expectation remains. The properties of a tetrad are not without estimation problems, that is, it is the difference between two covariance pairs. For the data used in this study, the vanishing tetrad test which entails calculating the product of all covariance permuted combinations is significantly affected by a number of small covariance values tending towards zero. The product between two covariance terms trending toward zero contributes to a tetrad that is not sufficiently robust and sensitive. That is, the difference between a product of zero and zero is a misnomer [4] . Herein lies one of the main problems with the CTA approach, and future researchers are urged to check covariance values in the future. Modifying or constraining values may be one choice if the problem is isolated within a couple of covariance pairs. Future research is also called for to outline stages of directionality testing procedure, and much of the choice is at the analyst's discretion.
Conclusion
It is apparent that, in the theoretical development and model building stages of research, many assumptions are made about causal direction and may not be subsequently revisited. The mixed approach forces the researcher to address these issues again. It is noteworthy that, mentioning a more recent recommendation by Coltman et al. (2008) , all researchers ought to follow extensive theoretical development and also investigate directionality hypotheses for constructs and models post hoc. The debate may now revolve around weighting. Should conceptual development dominate post hoc results when in conflict? This is open for future researchers to address. The approach espoused herein does, at least, allow the reader to determine the "state of research" rather than presenting work labelled as definitive and strictly confirmatory when it may, in fact, be more developmental in nature. Here, it is not implied that conceptual directionality is not important. In fact, it is the cornerstone of good research practice. Improving presentation transparency and improving pragmatic reporting is called for. Not considering directionality issues with alternative models post hoc may be a small problem when the model is based on extremely well-established theoretical underpinnings, that is, when the evidence is clear cut. Alas, this is often not the case in much social science research.
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Equation 2 Equation 3 Equation 4 Fixed graphic 1 Hipp, and Ting in clarifying the application of the SAS macro and subsequent results interpretation. We also valued the discussion explaining the application of CTA and why results may not be to a priori expectation. 3. Some may ask the question: "If we knew prior, why did we engage in post hoc testing?" This is a valid question but is not the intention of this paper. In fact, we have chosen a very clear-cut example to illustrate that analysts, using their discretion, can choose their own approach when assessing directionality via available approaches (conceptual only, empirical only, and mixed approaches). However, we do not believe that this freedom of choice necessarily demonstrates sound research practice and procedure. Hence, we hope to highlight it as an issue for further research. We also believe the contribution of the CTA while not providing complementary results allows discussion with regard to CTA in general that has not previously been outlined to date within the literature.
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